The valency and sign of charge of ions are not the only variables influencing anomalous osmosis. A tMrd variable is the radius of the ion. The radius of the ions of the alkali metals increases in the order of Li < Na < K. The writer has shown that when solutions of pH 3.0 of the chlorides or nitrates of these cations are separated from a solution of water also of pH 3.0 by collodion-gelatin membranes, water diffuses into the salt solution with a rate increasing inversely with the radius of the cation.' This is illustrated in the transport curves in Fig. 1 where the abscissae are the concentration of the salt and the ordinates the number of millimeters to which the level of liquid has risen in 20 minutes in the manometer connected with the solution. It is obvious that the rise is greatest for LiC1, less for NaC1, and still less for KC1. This confirms the results of n preceding publication.
of water? The idea prevalent in work on cataphoresis, electrical endosmose, or current potentials seems to be that the charge of the particle or membrane is due to the adsorption of the ions of the salt. Thus the transport curves in Fig. 1 
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Concentration of ~alts FIG. 1 . Influence of Li, Na, and K on rate of electrical transport of liquid Zhrough a collodion-gelatin membrane at pH 3.0. The rate of transport increases inversely with the radius of the cation.
increase the positive charge of the walls of the pores in the gelatin membrane and that this increase occurs inversely with the radius of the three cations.
The influence of the three cations on the charge of gelatin particles was measured directly in the following way. Doses of 1 grn. of pow-dered gelatin particles of a. definite size (going through a sieve with mesh No. 30 but not through mesh No. 60) were rendered isoelectric and then put into 200 cc. of various concentrations of KC1, LiC1, or NaC1, made up in water containing 16 cc. of 0.1 N HC1 at 20°C. After 2 hours, during which the mixtures were stirred frequently, the gelatin was separated from the supematant liquid by filtration, and after this the gelatin was melted and poured into special glass vessels, 
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Concentr~on of sol~ FIG. 2 . Influence of LiC1, NaC1, and KCI on P.D. between solid particles of gelatin chloride and surrounding liquid at pH 3.0. This influence is the same for all three salts , suggesting that there exists only a depressing influence of the anion but no opposite influence of the cation on this P.n. Abscissm are the concentration of the salts; ordinates, observed P.D. and allowed to solidify in the vessels standing on ice for 1 hour. The supernatant solution was also cooled in the game way. The P.D. between the solid gelatin and the supernatant liquid with which it was in equilibrium was then measured at a temperature of about 5°C. with calomel electrodes and saturated solutions of KC1 by a Compton electrometer. The details of the procedure can be found in a book which is about to appear. 3 Fig. 2 shows that the three salts, KC1, NaC1, and LiC1 depress the P.D. between solid gelatin chloride and the liquid with which the gelatin is in equilibrium in exactly the same way, since the values expressing the effect of the three salts on the P.D. lie on the same curve (Fig. 2) . The ordinates of these curves in Fig 
ConcentPation of Cl ions
FiG. 3. Influence of NaCI, CaCI,, and BaCI2 on P.D. between solid granules of gelatin chloride and surrounding liquid at pH 3.0. Abscissae are the concentration of C1; ordinates, observed P.D. The influence is the same for the three salts, proving that there exists only a depressing effect of the C1 ion but no opposite effect of the cation. P.D. and the abscissae the concentrations of the salt. These curves contradict the idea that the three cations, Li, Na, and K influence the P.D. between gelatin and water by adsorption, and, moreover, they * Loeb, J., Proteins and the theory of colloidal behavior, New York and London, 1922.
contradict the idea that the P.D. increases inversely with the radius of the three cations.
It has already been stated in the preceding pape# that atpH 3.0 only the anion of the salt has any effect on the P.D between gelatin chloride and the liquid with which it is in contact and that this effect is only depressing. The cation of the salt has no effect. This is shown in Fig. 3 , where the influence of NaCl, CaCl2, and BaCI~ on the I~.D. between solid gelatin chloride and the liquid with which it is in equilibrium are plotted. The method of the experiments was the same as in the experiments with LiCI and NaCI just described. The absclss~e in Fig. 3 are the chlorine ion concentrations (on the assumption of complete ionization) and the ordinates are the P.D. The influence of NaCl, CaCI2, and BaCI2 on the P.D. is, therefore, the same for the same concentration of chlorine ions, which means that there exists at pH 3.0 only a depressing effect of the CI ions on the P.D., but no increase of the P.D. through adsorption of cations. If this latter effect existed the curves in Figs. 2 and 3 representing the influence of salts on the P.D. should not be identical. The identity of the curves in Figs. 2 and 3 can only mean that that ion of a salt which has the same sign of charge as the protein ion has no effect on the P.D. between the particles of gelatin chloride of pH 3.0 and the liquid with which they are in equilibrium. It may be stated incidentally that this was to be expected if the Donnan equilibrium is the cause of the P.D.
If we now return to the interpretation of the influence of the radius of the cation on the transport curves in anomalous osmosis in Fig. I , we must infer that the difference in the transport curves for KCI, NaCl, and LiCI is not due to any influence of the three cations on the electrical double layer inside the pores of the membrane. We have seen in the preceding paper that there exists a second P.D. which has an influence on the transport curves, namely, the P.D. across the membrane, which is essentially but not exclusively due to a difference in the mobility of the oppositely charged ions. This P.D. was measured at the beginnlng of each transport experiment and at the end, Le., after 20 minutes. By that time some of the salt had diffused from the salt solution into the surrounding water. Table I gives the P.D. across the membrane at the beginning and Table II gives it at the end of the experiment. The salt solution was positively charged and the outside solution was negatively charged. The reader will notice that as soon as the concentration is above M/64 the e.D. across the membrane increases in the order of KC1 < NaC1 < LiC1, and this corresponds to the difference in the transport curves in Fig. 1 which also begins to become milli, milli, milll-milli, milll-milli, milli-milli-milll-i marked when the concentration of the salts rises above M/64. We must, therefore, conclude that the difference in the transport curves in Fig. 1 is due to the difference in the influence of KC1, NaC1, and LiC1 on the 1".I). across the membrane. This 1".I). is, perhaps, essentially, but not exclusively, a diffusion potential. Since K has the greatest and Li the smallest mobility of the three ions, it is to be expected that the diffusion potentials lead to such differences in the
